The hygiene hypothesis suggests that early life exposure to a non-hygienic environment that contains endotoxin reduces the risk of developing allergic diseases. The mechanisms underlying the hygiene hypothesis are unclear and may involve subtle immune system interactions that occur during maturation.
duplicate samples of serum (1:50 dilution) were incubated overnight in the plate at 4 o C. Following washing, OVA-captured IgE was detected with biotinylated rat anti-mouse-IgE (Clone: R35-118, BD PharMingen). Following washing, avidin peroxidase (BD PharMingen) was added to each well. Following a final washing step, the reaction was developed by adding TMB substrate (BD PharMingen).
Units were reported as OD readings at 450 nm. The control, unexposed animal values were made equal to 1 and the values for the exposed animal were adjusted accordingly. animals/group) was averaged between the 2 observers.
Statistics: The Student's two-sample t-test was used to compare means between 2 groups for normally distributed data. For comparing multiple groups to test for the effect of two factors (i.e., exposure condition and age) and their interaction, 2-way ANOVA was used. Bonferroni adjustment of the p-value was applied when multiple comparisons were performed. For variables that were not normally distributed, such as cell count, a geometric mean was calculated. A pvalue of <0.05, or less than the critical p-value using the Bonferroni adjustment, was considered statistically significant. All data are expressed as the mean (+/-standard deviation). The degree of inter-observer agreement of the inflammatory score was measured by the inter-observer coefficient of variation (CV) and the intraclass correlation (ICC), with an ICC>0.75 considered to be very good agreement. The interclass correlation between the two observers was 82% with 95% confidence intervals. All the statistical analysis for this study was performed using SigmaStat 3.0 software.
Results:
Characterization Many have theorized that environmental exposures can tip the developing immune system towards either the expression of genes associated with allergic disorders or towards non-allergic genes (48). Our murine model of environmental exposure to a "non-hygienic" dry organic dust environment has allowed us to investigate the influence of early life environment on the developing pulmonary immune system. In this study, we first demonstrated that the corn dust environment contains respirable particulate matter. In mice, and other small rodents, particles less than 1 µm aerodynamic diameter are likely to reach the alveolar region (13). The composition of our corn dust bedding was complex.
We confirmed that the level of ambient endotoxin in the corn dust environment was significantly higher than in the control bedding environment. Additionally, the corn dust bedding also contained microorganisms and immunologically active branched β-glucans of fungal origin. Like endotoxin, β-glucans can favor production of a Th1 cytokine profile (37). When administered orally in a swine model of influenza infection β-glucans both increase interferon-γ in the lung and decrease the viral load (15). In summary, our murine model contains several components in addition to endotoxin that are immunologically active.
We chose to focus on the inflammatory response to an allergen as an end Reasons that our exposure model did not attenuate the systemic allergic response may be that the corn dust-bedding environment is a less potent stimulus compared to the delivered of purified endotoxin, as suggested by the different immune responses associated with high versus low dose endotoxin exposures (6).
The corn dust-bedding environment was not associated with an inflammatory response in pulmonary alveoli at any time point examined in this study. We specifically chose the C3HeB/FeJ strain of mouse for our studies since it is particularly sensitive to endotoxin with respect to the recruitment of neutrophils into the lower airways (20). We anticipated that an environment with endotoxin levels comparable to previously described agricultural and domestic There were no significant differences in cell number between any of the corn dust bedding exposures and the control mice. B. Number of neutrophils in BAL fluid.
There were no significant differences in the total number of neutrophils in any of the corn dust exposures when compared to control mice. Data are mean +/-SD, n=4 animals/condition. Positive Cells/20x field
